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Explanatory document based on Article 19 of Convention 

An item "predetermined angular velocity (a) is selected to be larger 
than a maximum expected alienation frequency of said oscillator from 
a carrier frequency " in claim 4 was added to claim 1 so that 
discrimination from the disclosed contents of Japanese Patent 
Application Laid-Open No. 11-98432 specification which is a cited 
reference was made clear. 

Claims 2 and 3 should be retained as they are. 
Claim 4 should be deleted. 

Claims 4 to 10 should be renumbered as new claims 4 to 9 as a 
consequence of deletion of claim 4. Claim numbers for quotation on 
claims 4, 5, 8 and 9 should be revised. 

The above described item in claim 4 should be added to claim 8 (new 
claim 7 after amendment) so that discrimination from the disclosed 
contents of Japanese Patent Application Laid-Open No. 11-98432 
specification which is a cited reference was made clear. 
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CLAIMS 

1, A carrier reproducing method of a PSK' modulated signal, 
comprising steps of: 
5 synchronously detecting the PSK modulated signals with a 

reproducing carrier signal from an oscillator to create a synchronous 
detecting signal; 

phase-detecting said synchronous detecting signal to create a 
phase detecting signal; 
10 creating an auto-correlation function output taken over a 

predetermined time interval (TMCC period) on said phase detecting 
signal; and 

applying a control signal based on a period of said 
auto-correlation function output to said oscillator to make a 
15 reproducing control signal from said oscillator synchronize with a 
carriers of the PSK modulated signal, 

characterized in that a phase rotation of a predetermined 
angular velocity (a) is given to said phase detecting signal so that on 
the phase detecting signal to which said phase rotation is given, the 
20 auto-correlation function output taken over said predetermined time 
interval is created. 




25 



2. The carrier reproducing method according to claim 1, 
characterized in that said synchronous detecting signal is a signal 
point arrangement conversion signal obtained by multiply-detecting 




said reproducing carrier signal and the PSK nnodulated signal to 
create I, Q signals and implementing a signal point arrangement 
conversion for said 1, Q signals, and the phase rotation of a 
predetermined angular velocity (a) to said phase detecting signal is a 
5 phase-rotation of the predetermined angular velocity (a) taken for 
said signal point arrangement conversion signal. 

3. The carrier reproducing method according to claim 1 or 2, 
characterized in that said control signal having a polarity is created 

10 from a value derived by subtracting said predetermined angular 
velocity (a) from an angular velocity (co+a) corresponding with a period 
of said auto-correlation function. 

4. The carrier reproducing method according to any one of claims 
15 1 to 3, characterized in that said predetermined angular velocity (a) is 

selected to be larger than a maximum expected alienation frequency 
of said oscillator with respect to a carrier frequency. 

5. The carrier reproducing method according to claim 4, 
20 characterized in that a period (T) corresponding with a difference 

between said predetermined angular velocity (a) and a maximum 
one of said expected alienation frequency is selected so as to become 
smaller than a predetermined time interval taking said correlation. 




6. The carrier reproducing method according to any one of claims 
1 to 5, characterized in that said predetermined angular velocity (a) is 
an a having positive polarity or negative polarity. 

5 7. The carrier reproducing method according to claim 2, 

characterized in that said I, Q signals are inputted and a 

predetermined time interval taking said auto-correlation is 
determined from said 1, Q signals. 

10 8. A carrier reproducing circuit of a PSK modulated signal, 
comprising: 

an oscillator (NCO) for outputting a reproducing carrier signal; 

a synchronous detection circuits (1, 3) for synchronously 
detecting a reception PSK modulated signal with said reproducing 
15 carrier signal to create I, Q signals; 

a signal point arrangement converting circuit (5) for 
implementing a signal point arrangement conversion on said I, Q 
signals to create a signal point arrangement conversion signal; 

a phase detecting circuit (5) for phase-detecting said signal 
20 point arrangement conversion signal to create a phase detecting 
signal; and 

an auto-correlation detection circuit (7) for taking an 
auto-correlation over a predetermined time interval on said phase 
detecting signals to produce an auto-correlation function output and 




for giving to said oscillator a signal based on an auto-correlation 
function output to control an oscillation frequency of said oscillator, 

characterized by a phase rotation circuit (8) for causing said 
phase detecting signal to phase-rotate by a predetermined angular 
velocity (a). 

9. The synchronous detection circuit according to claim 8, 
characterized in that a subtracting circuit (9) which subtracts a value 
corresponding with said predetermined angular velocity from a signal 
based on said auto-correlation function output is included. 

10. The synchronous detection circuit according to claim 8 or 9, 
characterized by further comprising a circuit (4) to which said 1, Q 
signals are inputted so that a predetermined time interval taking said 
auto-correlation is determined from said I, Q signals. 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
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These elements were available or furnished to this Authority in the following language which is: 
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the language of a translation furnished for the purposes of international search (under Rule 23, 1(b)). 
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the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examiaation was carried out on the basis of the^quence listing: 
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contained in the international application in written form, 
filed together with the international application in computer readable form, 
fiimished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

I I the description, pages 

1X1 the claims, Nos. 10 
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the drawings, sheets/fig . 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims j.9 YES 

Claims NO 

Inventive step (IS) Claims j .9 YES 

Claims NO 

Industrial applicability (lA) Claims 1 _9 YES 

Claims NO 



2, Citations and explanations 
Claims 1-6 

A carrier reproducing method for PSK modulated signals, comprising the steps of (1) phase-detecting 
a synchronism-detected signal, to produce a phase-detected signal, (2) phase-rotating the phase-detected 
signal by a predetermined angular velocity (a) larger than the maximum of the discrete frequencies of an 
oscillator assumed from the carrier frequency, (3) producing the auto-correlation function output by 
auto-correlating the phase-rotated phase-detected signals for a predetermined period, and (4) applying a 
control signal based on the cycle of the auto-correlation function output to the oscillator for 
synchronizing the carrier, is neither described in any of the documents cited in the ISR nor obvious to a 
person skilled in the art. 

Claims 7-9 

A carrier reproducing circuit for PSK modulated signals, that consists of (1) a signal point 
arrangement converting circuit for converting the signal point arrangement of the I or Q signal obtained 
by synchronism-detecting a received PSK modulated signal, to produce a signal point arrangement 
converted signal, (2) a phase-detecting circuit for phase-detecting the signal point arrangement converted 
signal, to produce a phase-detected signal, and (3) an auto-correlation circuit for giving a signal based on 
the auto-correlation function output produced by auto-correlating the phase-detected signal for a 
predetermined^^tiod, to an oscillator for cggttrolling the oscillation frequency of the oscillator; 
comprising a phase-rotating circuit for phase-rotating the signal point arrangement converted signal by a 
predetermined angular velocity (a) larger than the maximum of the discrete frequencies of the oscillator 
assumed from the carrier frequency, is neither described in any of the documents cited in the ISR nor 
obvious to a person skilled in the art. 
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Date of written disclosure 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

It is not clear whether the subject matter of claim 7 is "carrier reproducing method" or "carrier 
reproducing circuit." The description of claim 7 is unclear. 

Claim 8 describes, "in the synchronism detector as set forth in claim 7," but the subject matter of the 
quoted claim 7 is "carrier reproducing circuit (method)." So, there is no correspondence between them, 
and the description of claim 8 is unclear. 

Claim 9 describes, "the carrier reproducing circuit as set forth in claim 7 or 8," but the subject matter 
of the quoted claim 8 is "synchronism detector." So, there is no correspondence between them, and the 
description of claim 9 is unclear. 
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